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>7)Abstract 



ROBLEM TO BE SOLVED: To prevent ink from dripping into the joint of 
i electrode and a printed board to cause inter-electrode leakage by 
=>aling the joint with a sealant of insulating material. 
OLUTION- The electrode pad 23 of individual electrode 21 in an ink jet 
-ad 1 is connected with a printed board 25 comprising a flexible print 
able connected with an external circuit for imparting a driving waveform 
> the individual electrode 21 through a conductive material 26, e.g. an 
lisotropic conductive film or solder. Joint of the electrode pad 23 of 
dividual electrode 21 and the printed board 25 is sealed with a sealant 
9 of insulating material. Inter-electrode leakage through the sealant 29 is 
-evented through use of an insulating material and the sealant can be 
rotected against deterioration or peeling even upon adhesion of ink 
irough use of ink-resistant material resulting in the enhancement of 
lability of sealing performance. 
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This document has been translated by computer.So the translation may not reflect the original precisely. 
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a mil The ** nozzle which breathes out an ink drop. The liquid room which this nozzle opens for free passage. A 
SlwatiiS^is to generate the pressure which the ink of this liquid interior -of a room is Pressunzed 
.ssure generating mea * breathe out from the aforementioned nozzle. It is the ink-jet recording device 
SJiS^^entioned conductive material is characterized by being located inside the edge 

Aforementioned minted circuit board in the state before connection. 
to^SS^nS. breathes out an ink drop. The liquid room which this nozzle opens for free passage. A 

s ur derating °means to generate the pressure which the ink of this liquid interior of a room is Pressurized 
firi 1 and I makes an ink drop breathe out from the aforementioned nozzle. It is the ink-jet recording device 
^i^S^^L aforementioned conductive material is characterized by being located inside the edge 

S^^^g^-rding to claim 2 to which it has the following, and it is a means for the 
SratS^&agm to deform by electrostatic force by impressing voltage between the : af orementioned 
^T^dTdZtSdc, and to pressurize the ink of the aforementioned liquid room, and the member which forms 
?rfoZ™ln* dTapLgm is characterized by the bird clapper from a conductor or a semiconductor. The 
iT^t which thepreSure generating means of the aforementioned ink-jet head forms foastone 
dpiudgi „, r f ace The electrode which carried out opposite arrangement at this diaphragm. 

k Zx The S om which this nozzle opens for free passage. The diaphragm which forms at least one wall 
rface oftes S nTom. the septum which has the electrode which carried out opposite arrangement in this 
hL fl\e WtS head which makes the aforementioned diaphragm deform by electrostatic force by 
mressS voltage berieen the aforementioned diaphragm and an electrode, and makes an ink drop breathe out from 
e P aforementioned nozde, and has insulation between the edges of the substrate which forms the aforementioned 
IvfZZ £d foe Aforementioned printed circuit board in the ink-jet recording device which connected a printed 
jfK Z ? electrode which formed on the substrate of this ink-jet head through a conductive material - a 

The ink iet recording device characterized by being the substrate in which the aforementioned isolation 
f^S^t^^^^tro^, and the heights formed in one in an ink-jet recording device according to 

aim 4. 
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•etailed Description of the Invention] 

Atrial Application] Especially this invention relates to the ink-jet recording device which protected the connection 
an ink-jet head and a printed circuit board about an ink-jet recording device. 

Ascription of the Prior Art] The ink-jet head used in the ink-jet recording device used as image recording 

Xments sucras a printer, facsimile, and a reproducing unit the nozzle which carries out the regurgitation ^of the ink 

Z a hole and this nozzle -- the regurgitation room (it is called a pressure room, a pressunzation liquid room, a 

Sd"room ^Passage, etc.) which Stole opens for free passage It has an energy generation means to generate the 

™ ^w^h nressurizes the ink of this regurgitation interior of a room, driving an energy generation means - 
,ergy which pressurizes the mKO t tn ^s gu g ^ ^ & ^ only when 

ZtT^r^sS"^ demand which carries^ the regurgitation of the ink drop is in use And it is 
S^sl mdhods by the control method for controlling the generating method of an ink drop (record 

OOSme" ^^^S^cd by for example, the U.S. Pat. No. 3060429 specification. This is called a Tele type 
ethod^ drop, carries out electric-field control of the ink drop generated in electrostatic suction 

coring toTreird^al, on the recorded body, makes this ink drop adhere alternatively, and records 
0041 Sv electric field to a detail between a nozzle and an accelerating electrode, between XY deflecting 

cistimted according to the record signal in the ink drop which was made to breathe out from a nozzle the 
k d^h'gS^lS T™* breathed it outS that electric control might be possible is .made to fly more, and an 
k drop h 'made to adhere on the recorded body alternatively by on-the-strength change of electric field 
SoSTThe 2nS method is indicated by for example, the U.S. Pat. No. 3596275 specification the U.S Pat. No. 
98030 snecifiStion, etc. This is called a Sweet method, generates the ink drop by which the amount of 
e^rifications was controlled by continuation oscillating evolution method, makes between the deflecting electiodes 
^SSSikS^by whichtiiis amount of electrifications was controlled is applied to uniform electric field fly, 

iSfS^^^^^^'of the electrification electrode by which the record signal was made to be 
™Sb^JftT«iS?(deliv«y) of the nozzle which is the part which specifically constitutes the recording head 
S die SSo^SSSitoS is attached is carried out, it arranges, a piezo oscillating element is mechanically 
: bTated bv imXsing Se electrical signal of constant frequency to the aforementioned piezo oscillating elemen t and 
S drop te SSXrfhe out from an orifice. At this time, electrostatic induction of the charge is earned out to 

v ITX carZs out the regurgitation by the electrification electrode, and an ink drop is charged in the 
,e ^^^^^^^^^^/t^ ink drop by which the amount of electrifications was controlled 

added when fixed <^ ****** b r e en th , e h 

SS d^^ed uniformly, and only the ink drop which bears a record signal will adhere on the recorded 

The 3rd method is indicated by for example, the U.S. Pat. No. 3416153 specification. This is a method which is 
Ued a £ertz m^hod apphes electric field to the electrification inter-electrode of the shape of a nozzle and ** NGU, 
made S^SSSting atomization of the ink drop by continuation oscillating evolution method, and is 
'Cded ?^iXZ%LJ&<n state of an ink drop is controlled and the gradation nature of a record picture is made 
; takelut^d reco^dty modulating the field strength applied to a nozzle and electrification inter-electrode according 

ioVS^elth method is indicated by for example, the U.S. Pat. No. 3747120 specification. This is called a Stemme 
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.•i j anH aQ for the i 3rd methods of the above, principles differ fundamentally. That is, to controlling electrically 
:°o tciSg ~ carries «* «« High, of the ink drop, and is made to adhere to the recorded body from a 

i^S^^H^^^ — on the nraner of ink is .ar g e 



«?2SS£' ^ • *«i i™ TP Sfi 9429 A As heat the ink of the liquid interior of a room, generate air bubbles, ink is 

014] There as indicated by JP ,56-9429 A As ^ °" *J and Jp 61 . 59 9i4,B which make ink breathe out 

"^siuoTfrimpressing a drive wave ,0 .he e.ectrode (individual eiectrode) of this eiectrostauc-type ink- 
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head what connects the individual electrode and the printed circuit board of an ink-jet head by the different 
ecta conductivity film is known as indicated by JP,7-246706,A, for example. 

) l 2lm(s) to be Solved by the Invention] If it is in the electrostatic-type ink-jet head which prepared the diaphragm 
oblem(s) to oe soivea oy >u j electrode substrate is formed more greatly than a 

:xtr S u\ n s" - - e,ectr ° de substrate r b i insta r t outside 

phragm subs ^^ or a "\ e .^ win consider as an electrode takeoff connection, and will connect through conductive 
? te &t~ which mentioned above finis electrode takeoff connection and 

Sonfmts^^selt "vXws'when conductive material, such as a different direction conductivity film and a 
Ser connects a primed circuit board and an electrode, and a diaphragm and contiguity inter-electrode will be 
T : aTI 2i 5 broach extremely However, since especially the electrode forming face that forms the individual 
n ctrod e e ol 'an ^3^StfiHs ^ the ca'se of theL-called electrostatic-type ink-jet head of the side shooter 
Sod whS d secernent direction of a diaphragm corresponds with an ink drop discharge direction turns into a 
Sfe steZd* lel^fXs direction and anelec?ode forming face and a nozzle side moreover approach according 
the mlnLu^zation of a head, it is in the state where the connection of an electrode and a printed circuit board 

SffiJTcE^ ^"toperfonn reliability maintenance operation of suction discharge of wiping of ink 
^*° 0 * ^ozSde and me ink in a nozzle etc. in an ink-jet recording device, the ink which remained to the 
zzle sMe bv Si ^reliabuTty recovery action invades between a diaphragm, an electrode, and a conductive material 
M Tefu-emelT close to this, leak occurs, the channel which carries out a malfunction may occur and long term 
,WHtv and reliabilitv may be **** may become impossible or missing. , , , 

^{tal^SSn ^Kblern which was mentioned above is similarly generated, when preparing the electrode 
[)2Z j in aaamon, e<u,n p . f • ^ drive wave to an electric machine sensing element on a substrate and 

™ e ea l^natoftype piezoelectric device to the diaphragm for example, not only the electrostatic-type ink-jet 
XttSSwMch carried out opposite arrangement but on a substrate as an actuator means. However, 
rid^Ae dSSdc pattern are separated compared with the electrostatic-type ink-jet head in using a 
'plezo'ecSc device, the former problem is not so remarkable as the case of an electrostatic-type ink- 

oSfthis invention is made in view of the above-mentioned technical problem, and it aims at offering the ink-jet 
•ad recording device which improved reliability by the low cost. 

t%Z^£E^£^k*Z^ board ?o the electrode formed on the substrate which 
m LTme "olSefo Operating this pressure generating means through a conducttve matenal, the aforemen Uoned 
Se ma^nafwi considered as the composition located inside the edge of the aforemenuoned pnnted ctrcut. 

S5n£ '.fSS ffai ^Mchlne ink-jet recording device of a claim 2 breathes on. an ink drop, I. has the ink-je, 
S euuiooed "ft me Hquid room which this nozzle opens for free passage, and a pressure gen^atmg means to 
SlSe the m^ e wh ch the ink of this liquid interior of a room is pressurized [ pressure ] and makes an tnk drop 
™TI ™. (ta^a^entioned nozzle. In the ink-jet recording device which connected the pnnted circmt board 
the eCoTformed I „X substrate which impresses the voltage for operating this pressure genera ring means 
^SSS^SrW, the aforementioned conductive material was considered as the composttton located 

ttt^^^^^^L ink-je, recording device of the above-mentioned Cairn 2. 

SSI I coCTtion which the member which fonns the aforementioned diaphragm becomes from a 
Dnductor or a semiconductor. 
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1271 The ** nozzle for which the ink-jet recording device of a claim 4 breathes out an ink drop, The liquid room 
ri rs nozzle opens for free passage, and the diaphragm which forms at least one wall surface of this liquid room, 
v? Ae electa ^which carried P out opposite arrangement in this diaphragm, and it has the ink-jet head which makes 
af b^SiS diaphragm deform by electrostatic force by impressing voltage between the aforementioned 
XlZTd aTelecfrodefand makes an ink drop breathe out from the aforementioned nozzle. In the ink-jet 
SnTd^rwhLh connected the printed circuit board to the electrode formed on the substrate of this jink-jet head 
™*S conductive material, it considered as the composition which prepared the septum member which has 
Nation between the edges of the substrate which forms the aforementioned diaphragm, and the aforementioned 



O^Tte^nk^ecording device of a claim 5 was taken as the composition which is the substrate in which the 
S^c^ SoStion mSans forms the aforementioned electrode, and the heights formed in one m the ink-jet 
;ording device of the above-mentioned claim 4. 

mbodiments of the Invention] Hereafter, the form of operation of this invention is explained wifo reference to an 
c^mpanylng S awmg. The important section expanded sectional view to which the perspective diagram of he head 
ctioTof Ae ink-iet recording device which drawing 1 requires for the 1 st operation form of this invention, and 
awin 2 meeuhe perfective diagram of the ink-jet head of this head section and drawing 3 meets A-A of drawing 
anfdmwnml are important section expanded sectional views which meet the B-B line of drawing 1 • 
MOT A?S£Sn in dmwSig 2 or drawing 4 , the ink-jet head 1 is equipped with the diaphragm subst-ate 10 the liquid 
om sutsttatol 1 p^dt this diaphrlgm substrate 10 bottom, the electrode substrate 12 prepared in the diaphragm 
bSrate 10 bottomed the nozzle plate 1 3 prepared in the liquid room substrate 1 1 bottom, and forms the liquid 
om 16 which two or more nozzles 15 and each nozzle 15 open for free passage 

0?11 A^revice a slot, etc. which form the flow-resistance section which opens for free passage the crevice 17 which 
SthedS 18 : which serves as a common electrode by nothing and the 1st electrode in the liquid, room .16 
Til bottom TofTis liquid room 16, and the common ink room and common ink room which supply ink to each 
uid roomTS , and which are not illustrated, and the liquid room 16, and which is not illustrated are formed in the 
anhra^substrate 10 This diaphragm substrate 10 forms a desired detailed liquid room pattern by ******* ***ing 
efaYSates su^h as an SUS subsVate, a silicon substrate, etc. The liquid room substrate 1 1 in which the through- 
ue irSrco^ponding to the liquid room 16 was formed on this diaphragm substrate 10 is joined. 
032] \Z ^ToKrnfed in the electrode substrate 12, the 2nd electrode which puts a predetermined (here, it may 
■ mitS ■ gap on a diaphragm 18, and counters it, and the becoming individual electrode 21 are formed in the 
; se S cTevice 20, and the acttStor section to which the variation rate of the diaphragm 18 is earned out, and the 
^tnt ™1„™e of tneliauid room 16 is changed by this individual electrode 21 and diaphragm 18 is constituted 
ST SSTl l^LXting layers 22 for preventing that the individual electrode 21 is damaged by the short circuit 
™ecttic^sln^ge on foelidLdual electtode 21 of this electrode substrate 12, such as Si02, the individual 
ecttodT21 has forced the electrode pad 23 for installing outside the diaphragm substrate 10 and connecting with a 



^3l^lL b ct"de substrate 12 forms the individual electrode 21 only in a crevice 20 by **********mg metals, 
Hh L SUS elass Si etc forming a crevice 20, forming membranes in the thickness of the request of electrode 
tZ^otTMAU Ti/P'and Cu, to this crevice 20 with membrane .formation technology, such as a spatter, 
VD and vacuum evaporationo, forming a photoresist after that and **********irig. 

rfSl A noSleri \L 13 can be formed by metal plates, such as nickel and SUS, glass, or the resin, and can be 
-oduced byte weU-k^ow"methods, such as etching and the electro foaming method of nickel. To this nozzle plate 
? the nozzle 5 was arranged alternately two trains, the liquid room 16 and the diaphragm 18 were arranged to the 

arf£^b£*e 10 and the liquid room substrate 1 1 which made nozzle density high and were mentioned above 
SSing to ufrs two trains of individual electrodes 21 were arranged to the electrode substrate 13 , respectively 

d ft KpSed. Furthermore, in order to secure water repellence with ink, the water-repellent film is formed in he 
JzzL sTde^froTface of a discharge direction) of a nozzle plate 13 by the method of common knowledge, such as a 

l^^^KSS^W. the liquid room substrate 1 1, the electrode substrate 12, and the nozzle plate 13 
joined by dn^cTco^ugation methods, such as adhesives and anode plate junction, the eutectic-bonding method, etc. 

)0361 This ink-iet head 1 deforms a diaphragm 18 by electrostatic force by impressing driver voltage between a 
LpSagm l l iJd Z 'individual electrode 21, and when the content volume (volume) of the liquid room 16 changes, 
a ink drop is breathed out from a nozzle 15. 
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0371 Then as shown in d rawing 3 , in order to give a drive wave to the individual electrode 21, the printed circuit 
,ard 25 which consists of a flexible printed cable (FPC) linked to external circuits (drive IC etc.) is connected to the 
ectrode pad 23 of the individual electrode 21 of this ink-jet head 1 through the different direction conductivity film 
r a pewter etc. is sufficient.) 26 which is a conductive material. 

0381 The printed circuit board base of the shape of a film which consists of the printed circuit board base ot the 
bular which consists of a glass epoxy resin, phenol resin, etc., polyimide resin, PET, etc. can be used for this printed 
rcuit board 25, and it forms the electrode lead 28 for impressing voltage to the individual electrode 21 on this printed 

oT^s^meThod^f connecting the electrode pad 23 of the individual electrode 21 with the electrode lead 28 on a 
inted circuit board 25 electrically, there are the method of carrying out thermocompression bonding of the solder the 
ethod of carrying out thermocompression bonding by the different direction electroconductive glue, the method of 
irying out the pressure welding of inter-electrode, a method of connecting by wirebonding, the method of connecting 
i the bump etc., for example. Also in these, by using methods, such as solder, and a different direction 
ectroconductive glue, a pressure welding, inter-electrode [ two or more ] is connectable at once, connection is 
iicient and it can attain low-cost-ization. 

0401 Here in this ink-jet head, the individual electrode 21 and the printed circuit board 25 are electrically connected 
rough the different direction conductivity film 26. By having distributed like known the conductive particle called 
ler into a thermoplastic or thermosetting resin, heating, and facing across and pressurizing between electrodes, a 
fferent direction electric conduction film is crushed, a filler contacts two electrodes, and the different direction 
.nductivity film (different direction electric conduction film) 26 can take an inter-electrode flow. 
0411 Here connection by this different direction conductivity film 26 is explained with reference to drawing ^ . Hrst, 
shown in'this drawing (a), temporary sticking by pressure of the different direction conductivity film 26 is earned 
it at the electrode lead 28 of a printed circuit board 25 using the sticking-by-pressure head 29. In addition protection 
!m 26a is stuck on the different direction conductivity film 26. This different direction conductivity film 26 is aligned 
side the end face of a printed circuit board 25, and is carrying out temporary sticking by pressure. Although the 
nount a of retreat from the printed circuit board 25 of the different direction electric conduction film 26 is based also 
i the thickness of the different direction conductivity film 26 at this time, if based on a sticking-by-pressure 
:periment, it will be preferably made more desirable more than thickness more than the double precision of thickness. 

>0421 And as shown in this drawing (b), protection film 26a of the different direction conductivity film 26 is removed, 
id alignment with the electrode pad section of the electrode substrate 12 and the electrode lead 28 of a printed circuit 
>ard 25 is performed, and the heated sticking-by-pressure head 29 is pressed against the field more than electrode 
idth of face and carries out thermocompression bonding. Thereby, as shown in this drawing (c), a printed circuit 
>ard 25 is connected to the electrode pad 23 of the individual electrode 21 through the different direction conductivity 

(0431 Although the different direction conductivity film 26 spreads in the direction of an edge of a printed circuit 
>ard 25 at this time, since the amount which spreads beforehand is foreseen and only the amount a of retreat is 
treating the different direction conductivity film 26 from the edge of a printed circuit board 25, it is lost that the 
fferent direction conductivity film 26 overflows the edge of a printed circuit board 25 as shown in this drawing (c). In 
Idition what is necessary is to align and just to carry out thermocompression bonding by alignment of a printed 
rcuit board 25 so that the different direction conductivity film 26 may be located inside the edge of a printed circuit 
wd 25 in carrying out temporary sticking by pressure of the different direction conductivity film 26 at an electrode 

)0441 Thus by considering as the composition located inside the edge of a printed circuit board in the state before 
jnnection a conductive material can prevent that a conductive material overflows the nose of cam of a printed circuit 
wd, when a printed circuit board is connected with a conductive material, it is lost that a conductive material 
jntacts a diaphragm and contiguity inter-electrode of it, and its reliability improves. 

)0451 Especially like this ink-jet head 1, when the injection directions of an ink drop are a diaphragm side and the so- 
Uled perpendicular side shooter type ink-jet head, this electrode side becomes in a nozzle side and this direction, and 
ioreover will be in the state where the electrode side and the nozzle side approached for the miniaturization of a head, 
herefore since ink enters into the connection of the individual electrode 21 and a printed circuit board 25 and has 
nductivity by operation for maintaining reliability, such as ink ******, and wiping of a nozzle side suction 
ischarge of the ink in a nozzle 15, in the case of water color ink, the individual electrode 21 which adjoins in the ink 
•hich entered leaks, or the electrode lead 28 of a printed circuit board 25 is connected to the electrically mistaken 
dividual electrode 21, and poor **** and incorrect **** arise. Such a side shooter type ink-jet head especially 
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c£* Si « SByt, whileconS resistance becomes small, adhesive strength becomes large and 

^2££?£! it is not restricted to a different direction ; conductivity fdm and a pewter 

L used lA this case, what is necessary is just to limit the pewter plating position to the electrode lead side of a 

KtorfS&m 6 set 0.2mm, the depth of 2.0mm, and the pitch to 0 28mm. The diaphragm 
dth ot lace thickness which **********ed Si substrate and formed the diaphragm 18 with a 

'SVof ^ ^ the bottom of a 0.5-micrometer slot (it becomes a crevice 

2 1 a B an t£ StaS electrode 21 of nickel is formed by width-of-face [ of 0.2mm ] and pitch 028mm. 
r^ermSf S e lec^t substrate 12 in which the insulating layer 22 of 1000A SiQ2 was formed on *e mdmdual 
Srode" 2Hsioined with adhesives. On the diaphragm substrate 10, the liquid room substrate 1 1 of 150 ^rometers 
f^thicteS^Sd^ nozzle plate 1 3 of 30 micrometers of board thickness were joined with adhesives one by 
t ^SS^^S^t head was produced. The nozzle pitch of this head is 0.28mm, and the number of 

WAnVt^ZZ sticking by pressure of the different direction conductivity film (3370made from incorporated 

JeZni i foe SS^aS^S?, Ac caeclfode pad 23 of an ink-jet head. This sticking by pressure of tins 
^^SSS^X^ temperature of a sLking-by-pressure machine at 150 degrees C, and performed 

*!^fcS C ° n ~ r 311(1 "the 

S S^vIge by this. Moreover, it lets the ink feed hopper which was open for free passage in the 
a iln,,iHrno™ r^i6 ofmisink-iet head pass, and enabled it to supply ink from an ink tank. 

051] T™Sd is diapCn' size. : aW density of a 200 micrometerx2mm diaphragm : 90dpi (array density of = 
ie Z n^nber of diaphragms : 32 piece x2 train = 64 pieces (the number of nozzles) 

oV 2 l Nexf &e recording head chip formed by doing in this way is completed, for example as a* ink flight J fording 
a ] -*V'!hl S2 methods This ink flight recording head unit constitutes the manifold formed by having the 

t ? Lh« .0 thaciwSina of a manifold, the common ink room of a recordmg head chip is supplied from the ink 
5 nroo^ed tn*e edge of a recording head chip, and the capillarity of each ink supply channel progresses to 

ch energy opSu JcSon IZ Urat. Fnithlrmore, a recording head chip covers the circumference, is pressed down 

SSStSSe*^ the ink supplied to the ink feed hopper from the ink supply pipe 

Smruirdtptarsilsnate 10 of this ink-je, head is made into a gland, and it is ;driv« ^oltage .0 die 

decide 2^ U0V pulse width : SOmicrosec continuation drive frequency : 2kHz (at the time of a solid 

m^Tseal of approval of the ««•• wave was carried out and the drive wave was observed with the oscilloscope, 
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cuit board 25 overflows with the pressure at the time of thermocompression bonding, the diaphragm substrate 10 is 
reacted it leaks with a gland or leak between the adjoining individual electrodes 21 occurs 
56?Nex u4 2nd operation gestalt of this invention is explained with reference to drawing 7 and drawing .8 In 
man the important section cross section of the head section of the ink-jet recording device which drawing 7 
mfres 'for SSnZ^ gestalt of this invention, and dmwingj* are explanatory drawings explaining the 
Son pro^s by Se different direction electric conduction film in this operation gestalt In addition, the same 
miseiven to the 1st operation gestalt and a corresponding portion, and explanation is omitted. 
?5T\ Th^operauon fonn is the example to which it was made for the different direction conductivity film 26 after 
S^VSTcSt board 25 and the individual electrode 21 to be located inside the edge of a printed ^ circuit 
Z 2 sW n in drawing 8 (a), temporary sticking by pressure of the different direction «^v,ty film 
Ts carried out at the electrode lead 28 of a printed circuit board 25 using the sticking-by-pressure head 29. In 
rfition nrotection film 26a is stuck on the different direction conductivity film 26. 

3581 H^re ftt not Pessary to align the different direction conductivity film 26 inside the end face of a printed 
cui bod 25 S abovS-mentioned 1st operation form, and it does not need to carry out temporary sticking by 
Sure ^^mteforryou may set the different direction conductivity film 26 by the edge of the easy printed circuit 
5 125 ofXrSent - even if it carries out (example of illustration) and is beginning to see some from aj > edge you 
Center me fnside side of some from the edge Thereby, highly precise alignment is less necessary at the time of 
Snorarv adhesion and shortening of working hours and improvement in the yield can be aimed at 
§5 Snd ^as shownTn mis drawing (b), protection film 26a of the different direction conductivity film 26 is removed, 
d al ^en wXme ekTtrode pad ection of the electrode substrate 12 and the electrode lead 28 of a printed circuit 
ard 25^ performed! and the heated sticking-by-pressure head 29 is pressed against the field more than electrode 
dth of face and carries out thermocompression bonding. 

11601 ?Sinc PtS different direction conductivity film 26 overflows from the edge of a pnnted circuit board 25 as the 
2m Section conSctiiity film 26 spreads in the direction of an edge of a printed circuit board 25 and it is shown 
ttd dlawm7(S adding on the case at this time, partial 26b protruded after sticking by pressure is removed and 
Sown m teirS \ *e different direction conductivity film 26 is arranged with the edge of a pnnted circuit board 

0611 Thus when a printed circuit board is connected with a conductive material by considering as the composition 
catea iSe the edge of a printed circuit board in the state after connection, contacting members, such as a 
anhraem of a conductive material is lost, and its reliability improves. 

OfiTl ^ec aflv fike this ink-jet head 1, when the injection directions of an ink drop are a diaphragm side and the so- 
Mn^*^*^ type ink-jet head, this electrode side becomes in a nozzle side and this dtfecfcor .and 
or^veTSul oe Tn the state where the electrode side and the nozzle side approached for the ^^f^ n f^ ea± 
before Tince ink enters into the connection of the individual electrode 21 and a printed circuit board 25 and has 
SuctivitXopWion for maintaining reliability, such as ink — , and wiping of a nozzle side suction 
scha^ee of theft* in a nozzle 15, in the case of water color ink, the individual electrode 21 which adjoins in the ink 
hk* TSitered [leaks or the electrode lead 28 of a printed circuit board 25 is connected to the electocally mistaken 
UlvS £e FlX* Poor **** and incorrect **** arise. Such a side shooter type ink-jet head especially 

S5]m££££ Z^rJn^Lt^ has not overflowed the nose of cam of a printed circuit board, a printed 
cuii boSdSS be arranged to near a diaphragm substrate and the nozzle substrate, and a large touch area with an 
ec^oL pad crbe™f. B y this, while contact resistance becomes small, adhesive strength becomes large and 

^^^^^^^ it is not restricted to the different direction conductivity film 26, and a 

MOT Moreover 6 aUhough un-arranging [ that the exposed common electrode and the overflowing different direction 
SS^Jfita'^Si Ae edge of a diaphragm substrate, and leak arises ] is lost when conductive material, such 
metals such ^Ts boron is ****(ed) into an insulating material and it considers as a common electrode (diaphragm) as 
^^^£^10 Furthermore, although a common electrode will be greatly exposed at the edge of a 
Z^^sZTXn the diaphragm without the need for a common electrode formation process itself is formed 
ith a metal or a semiconductor, leak does not occur in this case, either but it is more effective^ 
0661 Here th excrete composition of the ink-jet head 1 is explained. As for the ink-jet head adopted here, the 
d* o^face o HqSoom 6 set 0.2mm, the depth of 2.0mm, and the pitch to 0.28mm. The diaphragm 

u . ; ,T n f n 9m« of hoard thickness which **********ed Si substrate and formed the diaphragm 1 8 with a 
SsVof fomi^m" at the pars basilaris ossis occipitalis of a 0.5-micrometer slot 
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becomes a crevice 20 and a gap) The individual electrode 21 of nickel is formed by widths-face [ of 0.2mm ] and 
SS^S^, the electrode substrate 12 in which the insulating layer 22 of 1000A S.02 was formed on 
'indivS eleTode 21 is joined with adhesives. On the diaphragm substrate 10, the liquid room substrate 1 1 of 150 
crometers of board thickness and the nozzle plate 13 of 30 micrometers ofboard thickness were joined with 
SsWesTnfby one, and the electrostatic-type ink-jet head was produced. The nozzle pitch of this head is 0.28mm, 

^aT^^^ of the different direction conductivity film (3370made from incorporated 

mlmy ta£b£rfC mdenaiAe) was carried out at the electrode lead 28 of FPC (printed circuit board)25. When 
ZTa^fcW by pressure of tie printed circuit board often sheets was carried out, dispersion from an edge was 
TSometers This temporary sticking by pressure performed 1 50 degrees C and the sticking-by-pressure pressure 
30kS2 Performed sticking-by-pressure time for the sticking-by-pressure head temperature of a sbdong-by- 
^e^chin^ £T££n± FurfoeLore, the nose of cam of this FPC (printed circuit board)25 earned out actual 
ck'ne bTpressure where the electrode lead 28 and the electrode pad 23 are aligned from the end face of the 
iX™ Sato iota the position of 50 micrometers. This sticking by pressure of tins performed sucking-by- 
SXead ^Speratoe of a sticking-by-pressure machine at 150 degrees C, and performed 30 kg/cm2 and sticking- 

'Jl^TtesZeT™* the range of 5 to 50 micrometers (the diaphragm substrate 10 is contacted). Then, the 
ih portion ^ om foe edge of the printed circuit board 25 of the different direction conductivity film 26 was removed 

e sC ^ cuulr^rperformed removal of this flash portion using the method of removing mechanically, for example. 

erS7malfectoe?FPC25 did not contact the diaphragm substrate 10 altogether, and became usable altogether 
0691 FPcS i ejected to the individual electrode 21 through a different direction conductivity film film, and t 
aWed U to su^Xer voltage by this. Moreover, it lets the ink feed hopper which was open for free passage in the 
k liauid room 16 of this ink-jet head pass, and enabled it to supply ink from an ink tank. 

OToTThiS is diaphragm size. : Array density of a 200 micrometerx2mm diaphragm : 90dpi (array density of - 
Slumber of diaphragms : 32 piece x2 train = 64 pieces (the number of nozzles) 

0711 Nexf ^recording head chip formed by doing in this way is completed, for example as an ink flight recording 
ad unit bv the foltowS! methods This ink flight recording head unit constitutes the manifold formed by having the 

su^ph 'room of Slow connected to the ink supply pipe (ink supply means) as base matenal. Fix a recording 
adTpTthTcrowning of a manifold, and it lets an ink supply room pass for the ink supplied from the ink supply 
ne fr lead^s to the crowning of a manifold, the common ink room of a recording head chip is supplied from the ink 
ed hopper preyed m the edge of a recording head chip, and the capillarity of each ink supply channel progresses to 
ch eneS opeSfon section ffter that. Furthermore, a recording head chip covers the circumference, is pressed down 

: 0 72] in the ink supplied to the ink feed hopper from the ink supply pipe 
fiUed XuiLout die ink supply channel through the common ink room, and it is giving driver voltage individually to 
Tetec tmTScoTdkig to each according to image information, and an electrostatic force occurs between an individual 
ertrode and diaXf gm, and a diaphragm displaces to an individual electrode side. From this state, if energization is 
mSoff a dLpto^ds to return to foe original state, and by rapid capacity change at this time, ink will serve as 

fo73 P ] ^Z£^*££il . the diaphragm substrate 10 of this ink-jet head is made into a gland, and it is 
Ser voltTge to foe ^dividual electrode 21 . : 120V pulse width : 30microsec continuation drive frequency : 2kHz (at 

^« ^s^oflZJvSrfflie ****** wave was carried out and the drive wave was observed with foe oscilloscope, 
aerating of leak with a gland and leak with a contiguity electrode was not accepted. 

StSnSS foT3rd operation form of this invention is explained with reference to Rawing 9 . In addition, this 
awfog fs an ^important section cross section of the head section of foe ink-jet recordmg device of this operation form. 
Heplum "has the insulation from which this operation form prevents the ^f^J^*™*^ 
3nductivitv film 26 between foe diaphragm substrate 10 and a printed circuit board 25 -- a member 30 is formed 
^ Septum -- it is desirable to use ceramics and resin material with easy fabncation as a member 30 moreover, 
septum -since foe size of a member 30 should just perform the insulation with the diaphragm substrate 10 and a 
■3 drc u "board 25 it may be small to the grade which does not break during processing work Moreover, when 
TnoX 3 ^ largMhe 'smaller possible one also from height becoming higher than a nozzle side, or an electrode 
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bstrate becoming large crosswise, since it is necessary to secure the connection area of a printed circuit board 25 and 
ekctrodeTs Sable, therefore, a septum - the width efface of a member 30 is 0.5mm or less preferably 1mm or 
•<5 and it is made for height to also become below a nozzle side 

?76Hhe coition Method of the printed circuit board 25 in this operation form - first - the above-mentioned 2nd 
eration forT- r S a^r- the decode lead 28 of a printed circuit board 25 - the different ^direction conductivity 
m teZorarv sticking by pressure -- carrying out -- the another side and electrode substrate 12 top "the end 
Z ^^SSS^Sw of a head inching - a septum - a member 30 is fixed and formed with adhesives 

0771 And after aligning the electrode lead 28 of the printed circuit board 25 which carried out temporary adhesion of 
^ndivMual eTec^ rode 21 of a head, and the different direction conductivity film 26, actual sticking by pressure is 
rrTed out w ith a t^nlhy^e head, although the different direction conductivity film 26 is crushed and it 
Sns to see it ^om the edge of a printed circuit board 25 at this time - a septum - when it is prevented by the 
Sb£>C the d£fe ent dLtionconductivity film 26 does not contact the diaphragm substrate 10 and a drive wave 
Pressed toougha^rinted circuit board 25, leaking with the diaphragm substrate 25 linked to the gland is lost 
oXn audS * septum - as shown in dmwingJO , a member 30 can also form the periphery section of nozzle 
ie 13a in this nozzle covering 31 and one, when forming the wrap nozzle covering ,31 

0791 Nex the 4th operation form of this invention is explained with reference to drawing 11 and drawing 12 in 
dltion XawSgJl -■ the important section cross section of the head section of the ink-jet recording device of this 
tZ n fam H^ddrawing 12 - the septum of this operation form - it is explanatory drawing explaining the 
2ZnZ™^otn™bKtte seprTm which has the insulation which prevents the flash of the different direction 
SSiSS 26 i wS formed this operation form between the diaphragm substrate 10 and the printed circuit 
.ard 25 at the electrode substrate 12 and one --a member 32 is formed 

0801 namelv the thing for which the dry film resist (DFR) 33 is laminated and developed [ expose and ] after 
ZngTe patt^SeTec^ode 21 on the electrode substrate 12, as shown in drawing _L2 (a) , - , * septum - it leaves 
Portion ^used^a me^nter 32, and DFR33 is removed for example, when negative-mold DFR33 is used In exposing 
Z X mask 34 in wS opening 34a corresponding to the portion used as a septum member was formed, stiffening 
p S ortton used as Sie septum member of DFR33, and spray-developing negatives or DIP f^^Z^nZTl a 
fvelope^as shown in this drawing (b) it is shown in this drawing (c) - as - a septum - it can leave the portion (a 
irt for a hard spot) used as a member 32, and DFR33 can be removed 

OSlTin additton, the electrode substrate 12 and the septum of one - a member 32 can be formed by SiO two-layer 

W^aS^Stt^ample which applied this invention to the ink-jet recording device which carries an 
SSlS^S^SSd in each above-mentioned operation form explained especially - die actuator section (for 
We elecSc machTne sensing elements, such as a laminating type piezoelectric device --) The substrate in which 
e^ff ^comecTorof the decode for giving a drive wave to this actuator section was formed is arger than the 
fn rSns de^cTermalionversion elements, such as an exoergic resistor. It is applicable to any ink-jet recording 
SSS-jel head which is made to expose an electrode outside and connects with a printed circuit 



>ard. 
'083] 



•ffect of the Inventionl As explained above, according to the ink-jet recording device of a claim 1 In the ink-jet 
So ng dev ce w^ ch connectod the printed circuit board to the electrode formed on the substrate which impresses 
Tvo^T^roZrlting the pressure generating means of an ink-jet head through a conductive material Since 
inductive maS waf considered as the composition located inside the edge of a printed circuit board in the state 
tT^cSTZZZtive material overflowing the edge of a printed circuit board at the 

Ss^ationTd Seating, and contacting conductive members, such as a diaphragm, is lost, poor **** and incorrect 

S^tewW^SSSflifi voltage for operating the pressure generating means of an ink-jet head according to the 
^Tr^SgTvfc^ of a claim 2 through a conductive material Since conductive material was considered as the 
SSS^SSde me edge of a printed circuit board, it is lost that a conductive material contacts conductive 

iriSS^ poor **** and incorrect **** are prevented, and its reliability improves. 
M^cSS^ to the ink^ recording device of a claim 3, it sets to the ink-jet recording device of £c = above- 

entioned daim 2 The diaphragm which forms at least one wall surface of pressure generating ****** of an ink-jet 
ead ShSe ^^tTa means to havefte electrode which carried out opposite arrangement in this diaphragm, and for a 
^hragrn tc deCT electrostatic force by impressing voltage between a diaphragm and an electrode, and to 
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•ssurize the ink of a liquid room and considered as the composition which the member which forms a diaphragm 
resta^iror a semiconductor The reliability of the electrostatic-type ink^et head which must form the 
^hraom <nih<?trate which forms a diaphragm with a conductive material can be improved. 
£KS r^ding^evice whichconnected the printed circuit board to the electrode formed on the 
strate of li diSSS^W ink-jet head through a conductive material according to the ink-jet recordmg device of 
lata 4 a ^^ndu^ ma^rial which it begins to see from the edge of a printed circuit board smce it considered as the 
^stZn^ZZcd the septum member which has insulation between the edges of the substrate which forms 
teXZ and a grimed circuit board - a septum - a member - it being prevented and contacting a diaphragm is 
■t nnor**'** and incorrect**** are prevented, and reliability improves 

is71 smce it cTns S as the substrate in which an isolation means forms an electrode and the composer .which 
he he fo^ed in one in the ink-jet recording device of the above-mentioned claim 4 according to the ink-jet 
Wording fdev cTof a claim 5 - a septum - a member can be formed easily and low-cost-ization can be attained 
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